Using a semiautomatic technique for handling large numbers of Escherichia coli colonies, mutants that fail to digest their cellular RNA were isolated. This was achieved by using multiwell plates where each colony is cloned in an individual well.
Arrows designate crosses, double arrows lead from donors to recipients, single arrows from recipients to transductants. A cross designates a mating, with leu, t r i p l e arrows leading to the progeny strain. Gene symbols: met, tyr, thr, requirements for L-methlonlne, L-tyroslne, L-threonlne, and L-leuclne, respectively, ms, rne, and grip, rlbonuclease I , rlbonuclease I I , and polynucleottde phosphoryTase, respectively; str, resistance to streptomycin; ts_, temperature sensitivity; g l l . growth InhTbTtlon by leuctne. The Isolation of strain D10 was described by Gesteiand (13). Strain AB313 Is an Hfr strain (22). Double under!inlngs designate the f i r s t occurrence of new mutations.
washed three times with r ,Z TCA. and the f i l t e r s were placed in s c i n t i l l a t i o n vials with 5 ml of a toluene-based s c i n t i l l a t i o n f l u i d and the radioactivity was determined usinn a liquid s c i n t i l l a t i o n counter (Packard Tri-carb spectrometer, countinn efficiency '13* for " H) . A blank containing no enzyme was run with each assay, the acid-insoluble counts n cpm) beino subtracted from each sample.
Analys i _s_ of_ pre-exist inn 1NA diirina starvation Dacterial orowth, labelinn and RHA extraction. Tells were grown for three qenerations in low phosphate medium supplemented with 2 uCi/ml [ P]-orthophosphatn.
When the culture attained an absorbancy (A-,.) °f ''•''. the cells were collected by centri fuqat ion and washed at roon temperature with prewarmed starvation medium.
Starved cultures were resusnended in prewarmed starvation medium, (in the same volume as they were grown i n ) , and incubated for different tins: intervals at the different temperatures. At zero-tine and at the end of the starvation period, 1.5 ml samples were added to 0.5 ml of 109; trichloroacetic acid and the precipitable radioactivity was determined. The percentage of total degradation for each sample was calculated.
The control culture was washed at '•"C, once with tris-magnesium buffer and once with sucrose-tris-magnesium buffer, and the resultinq pellet was frozen. At the end of the starvation period, the cultures were spun down in the cold and washed ' with tris-maqnesium buffer and sucrose-tris-magnesium buffer as above. The frozen pellets (prepared from 20 ml cultures) were resuspended in 0.7 ml of sucrose-trismagnesium buffer, (30?; sucrose, 0.01 M Tris-IICl (pH 7.7) , 0.01 M magnesium acetate).
250 ug lysozyme was added and the cells were mixed gently. After 5 min in the cold, 20 ul diethylpyrocarbonate was added and the cells were frozen in acetone -dry ice and thawed in cold water (four times). To the extract 1.5 mg sodium deoxycholate, 25 ug DNase and 1 mg sodium dodecylsulfate were added and i t was put on ice for 10 min. The extract was centrifuged for 7 min at 5,900 x g, and to the resulting supernatant ethylenediamine tetraacetic acid (1 mrt) and sucrose (100 mM) and 300 ug of bromophenol blue were added and the volume was brought to one ml.
Polyacrylamide gel electrophoresis. RNA was analyzed in a slab gel system (100 x 1^5 x 1.5 mm). For the separation of large RNA molecules 3.2% polyacrylamide gels were used (11). Smaller RNA molecules were separated on 12% polyacrylamide gels as described by Meyhack e_t a\_. (It), except that the running buffer in our system was supplemented with 0.5% sodium dodecylsulfate and the gels were run at 150 V.
Approximately 5000 cpm (0.5 to 1.5 uo RNA) were applied in each slot. Electrophor esis was stopped when the bromophenol blue mnrker was 1 cm from the end of the gel.
Subsequently the gels were dried, marked with P and exposed to x-ray films for 15 hrs. The c e l l s were resuspended in 0.2 n\ s t a r v a t i o n medium and soun as above. A f t e r d i s c a r d i n o the s u p e r n a t a n t , the c e l l s were resuspenHed in 0.2 ml s t a r v a t i o n medium, and t r a y s were covered and incubated without shakino at ' ' 5°r .
A f t e r 't t o 5 hrs of s t a r v a t i o n , 0.1 ml o f 5* t r i c h l o r o a c e t i c acid was adder) t o each w e l l . The trays were c e n t r i f u q e d as b e f o r e , and a l i q u o t s o f approximately 25 ul were d e l i v e r e d t o n o r i t e -i m p r e q n a t e d f i l t e r paper (Whatnan ' b . 3) by means o f a mul t i -c a p i 1 l a r y t r a n s f e r u n i t ( F i q . ?.) • a new device not used by M i l c a r e k and Weiss ( F i n . 2 ) . The f i l t e r papers were autoradioaraphed a f t e r dryino ( 1 1 ) . Colonies the supernatant of which appeared to produce l i q h t spots on the x -r a y f i l m were r e t e s t e d . Oark and l i n h t spots were very s i m i l a r in t h e i r i n t e n s i t y t o those shown by i l i l c a r e k and Weiss
(7) in P l a t e I I . About 11,000 colonies were screened. A f t e r the f i r s t t r i a l about 200 c o l o n i e s we re kept and subjected to a second t e s t .
From t h i s group only 2'i c o l o n i e s r e t e s t e d as producing l i q h t snots on the x -r a v f i l m . 12 of these c o l o n i e s were t e s t e d f o r t h e i r a b i l i t y t o denrade s t a b l e RNA in assays s i m i l a r t o those shown in F i q . '1 ( l e f t p a n e l ) . Only f i v e showed a c l e a r decrease in t h e i r a b i l i t y t o denrade p r e e x i s t i n g "VIA. These f i v e s t r a i n s were f u r t h e r t e s t e d f o r v a r i o u s enzymatic a c t i v i t i e s . One o f these s t r a i n s '12303 showed a low l e v e l o f a c t i v i t y in a PMPase assay. Ue s h a l l discuss f r o n here onward t h i s mutant.

The p a r e n t a l s t r a i n used in the i s o l a t i o n of t h i s s t r a i n was Il7 n ft2. This is an F. col i Kl? s t r a i n which lacks Rtlase I , and contains an a l t e r e d RMase I I (see F i o . l ) .
Genet ic_ arialys i s^ S t r a i n H27O1 was compared t o the p a r e n t a l s t r a i n phenotypical l y . It became evident that the growth of the strain in minimal medium is inhibited by L-leucine. Like the parental strain it could grow on minimal medium supplemented with methionlne, but could not grow well at elevated temperature (see Table I ).
In the first step of the analysis a transduction was carried out using D10 as donor and N2303 as a recipient, and selection was carried out for the ability to grow on minimal medium In presence of L-leuclne (see Fig. I ).
All the tested transductants (65 colonies) which now could grow in minimal medium In presence of leuclne, still could not grow at the elevated temperatures (see Table 1 This experiment showed that the failure to grow at elevated temperatures was not caused by the lesion In PNPase. A number of these transductants were kept, one RNA from strains N7082 and N1112 was prepared at zero time and 60 minutes of starvation and separated on a 3-2% polyacrvlamide gel.
The autoradiograph of this gel is pictured here. The arrow points out to the d!6S RNA species. On the other hand, durinq exponential growth the enzyme has some function (21) which cannot be its degradative capacity (17), therefore it could be its synthetic capacity.
I t is not yet clear how and where this function is
operative. However, i t is extremely interesting i f there is an enzyme that can change I t s physiological mode of action accordina to the c e l l u l a r environment.
